Aim-To investigate the association between Helicobacter pylori infection and serum pepsinogen (PG)1 and 2 concentrations in various gastroduodenal diseases. Methods-Serum PG1 and 2 concentrations and antibodies to H pylori were measured by enzyme linked immunosorbent assay (ELISA); gastric mucosal pH was assessed and urease activity in biopsy tissue was determined. A comparison of the ELISA and urease test results permitted division of the cases into positive, false positive, false negative and negative categories for control, gastritis, and ulcer groups. Results-The gastric mucosal pH and serum PG2 in cases positive for H pylori were significantly increased in ulcer and gastritis cases compared with H pylori negative cases. Similar tendencies were observed for the false positive and false negative categories. Conclusions-A positive ELISA reaction for antibodies and an increased serum PG2 concentration are reliable indicators of Hpylori infection.
Since it was first isolated and cultured from the human gastric antrum by Warren and Marshall,' several studies have shown an association between gastroduodenal ulcers and Helicobacter pylori. The organism is currently thought to be a major cause of gastric mucosal lesions.
Pepsinogen (PG), which is classified into groups 1 and 2 according to immunological cross reactions, is an enzyme synthesised in the gastric mucosa. Samloff et al 6 identified seven isozymes using agar electrophoresis. Serum PG is thought to reflect the gastric mucosal state, with increased PG concentrations reported to be closely associated with various gastric lesions.7-" Serum PG1 concentrations are raised in children with H pylori associated gastritis, 2 and correlate with the degree of gastritis in infected adults.' Recently, it was shown that an asymptomatic Japanese population'4 and dyspeptic patients'5 positive for H pylori had significantly higher PG1 and 2 concentrations and a significantly lower PG1:2 ratio than patients who tested negative for H pylori. A model has been proposed in which H pylori secrete substances which mediate inflammation that is beneficial to the organism but ultimately deleterious for the host; in addition to tissue damage, this inflammation also affects gastric secretory function. '6 In fact, H pylori also increases serum gastrin concentrations, although the values return to normal after the organism has been eradicated. '7-20 The most accurate method for detecting Hpylori is isolation and identification at the time of endoscopic examination, or breath test using '3C-urea.2' However, the first imposes a great burden on patients and the second cannot readily be performed because of the use of a radioisotope. While the enzyme linked immunosorbent assay (ELISA) for the detection ofH pylori antibodies in the blood has been frequently reported as a simpler screening method,22 26 the results have not always agreed with those obtained from culture and urease breath testing.
We previously established a model using polyclonal and monoclonal antibodies against PG 1 and 2 and investigated associations between serum PG concentrations and gastroduodenal diseases.27 28 To clarify the gastric mucosal state of patients showing false positive or false negative results for ELISA, we evaluated the dissociation between serum antibodies and urease activity in gastric mucosal biopsy specimens by comparison with the gastric mucosal pH and the serum PG1land 2 concentrations to evaluate their influence. After informed consent had been obtained blood samples were taken from 169 patients (70 men, 99 women; mean age 54 years, range 14-83 years). Endoscopic examination was performed using an Olympus GIF-XQ endoscope.
Methods
Following the method of Kohli et al,29 two biopsy specimens (from the antrum and body mucosa) were suspended into 0. 1 % phenol red solution containing 10% urea. When the colour of the dye solution changed to red within 24 hours, the specimens were judged to be Hpylori positive. Serum samples were examined for H pylori antibodies by ELISA using the high molecular weight, cell associated protein (HM-CAP) antigen, as described before. 24 Cultures of H pylori (NCTC 11638) were streaked on Brucella/10% horse blood agar plates and incubated at 37°C for four days in anaerobic jar -plates under microaerobic conditions (Gas Pack system without a catalyst). The cells were washed twice by centrifugation (8000 rpm for 20 minutes) and resuspended in phosphate buffered saline (PBS). The bacterial pellet was then suspended in a 1% solution of n-octylglycoside in PBS, pH 7.2. After a 20 minute incubation at room temperature the cells were centrifuged at 15 000 rpm for 20 minutes. The dialysate was centrifuged at 18 000 rpm for 20 minutes. The supernatant fluid was placed on a Sephacryl S-300 column (2.5 x 100 cm) and eluted with PBS. The optical density at 280 nm and urease activity were determined for each 5 ml fraction. The fractions showing urease activity were pooled, then absorbed onto 96-well microenzyme immunoassay plates (antigen: HM-CAP) overnight at 10 jig/ml in PBS.
After the plates were washed three times with PBS containing 0.05% Tween 20, each well was blocked with 5% BSA in PBS. Then, 100
,il of specimen, diluted 1 in 500 with PBS containing 2 mmol/l EDTA-2Na and 10 g/l BSA, were added to each well and allowed to react at 37°C for one hour. After the plates were washed again, 100 gl peroxidase labelled anti-human IgG antibody was added and incubated at 37°C for another hour. After washing three times 100 jl substrate solution (pH 4.8; containing 20 mmol/l citric acid-sodium phosphate buffer, 0.03% OPD, and 0.003% H202) was added. After incubation at 37 13 .5% (7/52) in the ulcer, and 16.3% (8/49) in the gastritis groups. The differences were not significant. The gastric mucosal pH and serum PG1 and PG2 concentrations were higher in the H pylori positive than in the negative cases in the same disease categories (tables 1 and 2)t2. In particular, the gastric mucosal pH and serum PG2 in positive cases were significantly increased in all three groups, without any disease association. The gastric mucosal pH and serum PG2 in the ulcer and gastritis false positive cases were also significantly increased. Serum PG2 concentrations in the gastritis and control false negative cases were significantly higher than in the H pylori negative subjects. The ratios for serum PG2 and gastric mucosal pH were significantly higher than the ratios for serum PG1 (table 2) . When the three groups (169 subjects) were subdivided into gastric or duodenal ulcer, erosive, metaplastic or atrophic gastritis, there were no significant differences in the serum PGland 2 concentrations or in the H pylori infection and serum pepsinogen in gastroduodenal disease bSignificantly different from group 4 (antibody (-), urease (-)) by Student's t test (p < 0.01).
cSignificantly different from group 4 (antibody (-), urease (-)) by Student's t test (p < 0.005).
"Significantly different from group 4 (antibody (-), urease (-)) by Student's t test (p < 0.001). Serum PG concentrations are considered to be reliable indicators of chronic atrophic gastritis and ulceration.7-" However, the prevalence of H pylori infection was higher in ulcer and gastritis cases than in the controls. The increase in serum PG1 and 2 in patients with gastroduodenal diseases in previously published reports might have been due to the presence of bacteria.
H pylori infection is a major cause of gastroduodenal disease and its eradication results in rapid improvement.37 Therefore, optimal treatment in cases with H pylori infection requires not only an H2-receptor antagonist but also measures against the organism itself. From this point of view, H pylori infection is the key to prevention or cure of mainly gastroduodenal problems. Several methods have been developed for the detection of Hpylori. CLO tests for detection of Hpylori urease activity and histological examination require endoscopy, which is known to be valuable for clinical purposes, but cumbersome and expensive. Breath test with isotopes of urea is inconvenient, costly, time consuming, and results in undesirable exposure to radiation. Measurement of antibodies to H pylori and serum PG2 in blood samples is less expensive and non-invasive, but not an accurate sampling technique. Therefore, the combination of these two parameters is a useful serological approach for the detection of H pylori infection.
